One of the key resources for the organization to sustain in the competitive business world is the employee's competencies. Current business environment requires employees who are competent to adapt to ever-changing the business environment as a result of globalization and changes in customer's requirement. The current teaching and training methods used in the universities is lacking a continuous delivery of competencies, especially in manufacturing education. One of the approaches that are becoming popular in developing student's competencies is through the application of the learning factory concept. A learning factory represents a simulation of a real factory environment where students can gain hands-on the learning experience by conducting various projects. This paper will, therefore, present the process of setting up a learning factory and discuss how the learning factory can be used to support the teaching and learning process in a public technical university. This study was performed at the Faculty of Industrial Management, Universiti Malaysia Pahang. The purpose of the development of such a learning factory is to enable the students to attained hands-on experience on the concepts they have learned during class lecture and see how it can be applied in the real world.
Introduction
One of the key resources for firms to sustain in this competitive business environment is the employee's competency. This is due to the rapid changes in technological advancement, as a result of globalization and changing customer's demand. These changes have significantly impacted the nature of how to work in the industry. For instance, the manufacturing industry landscape, which used to be predominantly characterized by manual labor operation, has gradually transformed into more automated processes over the past several decades. This transformation of manufacturing technology has demanded a more effective competency development approaches to help firms acquire the required human capital needed to work in the industry. University students have been trained with the knowledge to help them ready to face the challenges in the industry. This has allowed the graduates to apply the knowledge they have gained in the university to solve the industrial issues is very crucial. However, many of the current teaching and training methods used in the universities lack a continuous delivery of competencies especially in the manufacturing education (Tether, B., Mina, A., Consoli, D., Gagliardi, D., 2005). Cachay J, Wennemer J, Abele E, Tenberg R, (2012) in their studies have found that many of the universities are still using the traditional classroom method such as pictures, videos, and case study to teach students about the manufacturing environment. The students have very little exposed when it comes to the hands-on learning experience since many of the activities are done in the classroom. However, for students to be a capable and competent practitioner, an effective knowledge transfer method which can expose the students to the current and future competencies is required. However, to prepare the students with these kind of skills, the universities will need to match the education system with the competencies that are required by the industry (Abele, E., Metternicha, J., Tischa, M., Chryssolourisb, G., Sihnc,W., ElMaraghyd, H., Hummele, V., Ranz, F., 2015). One of the approaches that are becoming popular in the development of student's competencies, especially in universities, is through the application of the learning factory concept. Therefore, the objectives of this study are to understand the following issues:
1. The setting up of a learning factory in a public technical university in Malaysia 2. How can the learning factory be used to support the teaching and learning process in a public technical university in Malaysia?
Literature Review
The economic growth, especially during this globalization era, is challenged by a lack of skilled and qualified workforce to work in the industry. There is a mismatched between the qualification of the available workforce and the changes that had happened in the industry. Universities should, therefore, play a bigger role to close these gaps so that the students that they produce will be ready for the job market real experience, the students will learn to construct new knowledge. This theory defines the role of the instructors is to support the learner by providing guidelines and creates the environment for the learners to arrive at his or her conclusions. Thus, the learning environment should also be designed in such a way it will support and challenge the learner's thinking in becoming an effective thinker. Learners need to be constantly challenged with tasks that require skills and knowledge that is beyond their current level of mastery. Learners will make their inferences or discoveries without someone need to told them what will happen next. The learning experience should be open and free enough to allow the learners to discover, enjoy, interact, and arrive at their conclusions.
Methodology
The primary aim of this research is to evolve a didactic concept in the areas of Supply Chain and Operation Management using a learning factory approach. The aim is to prepare the students with the competencies that are required by the Industry. This study was performed at the Faculty of Industrial Management, Universiti Malaysia Pahang.
The Lean Management subject has been chosen to be the pilot study subject for 
Results
Realizing the needs for a hands-on activity to be embedded in the curriculum, the and operation management processes from part receiving, material storage, assembly process, quality control, packing and delivery of good. Figure 1 shows the diversity of activities that take place in the learning factory. One of the objectives of creating this learning factory is to create a simulated business environment where young students will have the opportunity to expose themselves and solve a real manufacturing problem. To prepare the students with the learning process, the assembly line was set-up based on the following criteria:
• Flexible production,
• Changeable, cellular system,
• Reconfigurable
Such criteria of a learning factory will allow the students to reconfigure the assembly process based on a task being assigned, such as continuous improvement and optimization study. Figure 2 shows photos of how the assembly line was set up
To expose the students with the concept of flexible production, changeable, cellular system, and reconfigurable production system, the following equipment was installed in the learning factory: A cellular changeable production system, changeable workstations, and flexible overhead wiring system. Figure 3 shows various equipment installed in the learning factory Figure 4 shows the milestone of the learning factory establishment.
Lean management subject has been chosen as the pilot study for the learning factory project. Through the activities prepared in learning factory, the students have the chance to experience the whole supply chain process from parts receiving process until finish goods warehouse. Fifty-five different parts need to be assembled to complete one full product. Students were assigned to work on various lean management activities such as designing layout planning for the assembly process, develop a balanced assembly line, identify wastes in the lines, conduct kaizen activities and develop a pull system using Kanban. To help the students with the design, the faculty has provided the students with the solid work software to allow product development using 2D and 3D drawings models. A 3D printer was also available to enable the students to come out with product realization based on the design made using the solid work software. Figure 5 shows the framework used to conduct the activities in the learning factory 
Conclusion and Implications
In this paper, the development of a supply chain and operation management learning factory at Faculty of Industrial Management, Universiti Malaysia Pahang has been explained. The purpose of the development of this learning factory is to enable students DOI 10.18502/kss.v3i22.5079 Page 634 FGIC2019 at the faculty of Industrial Management to attained hands-on experience to the concepts they have learned during a class lecture. By this way, the students can see how it can be applied in the real world through the use of a simulated factory called a learning factory. A framework on how the learning factory has been used in the curriculum has also been explained in this paper. Lean Management course has been selected to be in the pilot study. Future study should investigate more details about the impacts of the learning factory towards students learning experience.
